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A KIT FOR DETECTING COLIFORM BACTERIA 

Th e present invention relates to a kit for ^ecting 
colifor. bacteria which is a hygienic indicator of food 

or drinking water. 

The coliform bacteria are publicly defined as all of 
Gran-negative and non spore-forming short rods which 
assimilate lactose producing gases and organic acids 
" oically or facultative anaerobically". Th< . ^ =nera 

L • t, -i„ KfptAle.Ua and the like belong to the 
FAcke./ilchla Family, KZeJLAJ.e.x.z.a an 

n ^ h* c teria The presence of coliform bacteria in 
coliform bacteria, me t> «f the 

food or drinking water implies the possibility of the 
a rect or indirect contact with -« «^ ° ^ 

and the contaminant. Accordingly, it is very 
L^tantt detect the coliform bacteria in food sanita- 

"""Hitherto. for detecting coliform bacteria P*^« ' 
br illiant green -tose bile broth o lactose 

br oth in whi oh Oarham ub. -erte ^ ^ ^ 

sample is added to said accumulation of 

, oc f or 24-48 hours. & 

like. It takes a long penoa 
medium and the liKe. 11- cultiva- 

namely 48-72 hours, from the ^J™^^^, tt 
tion to the end of the ~ shlppi „, 

is impossible to tes a processing ^ ihere 

or sanitary control of each p 
, are not many simple methods ^^J^J^ t bsolute 
: me . However these methods are uncertain^ 

5 ^r^r^^^---^' — - d a 


DNA probe technique for detecting several kinds of coli- 
tis germs and salmonellae are commercially available, 
lately. These kits are more convenient than the above 
methods and it takes a shorter time for testing (about a 

5 half). However, since these kits are used for particular- 
ly detecting colitis germs and salmonellae in the indi- 
vidual case, they are not used for detecting all of the 
coliform bacteria. 

For detecting the coliform bacteria, the following 

10 conditions are required. 1)Most of the coliform bacteria 
are detectable and 2) the test process is simple. Accord- 
ingly, the object of the present invention is to provide 
a method for detecting the coliform bacteria and a kit 
for applying the method satisfying those conditions, 

1 5 The present invention resides in a kit for detecting 

coliform bacteria, comprising a carrier coated with a 
polyclonal antibody of an enterobacteriaceae strain and 
an enzyme-antibody conjugate. Preferably, the kit for 
detecting the coliform bacteria comprises a carrier 

20 coated with polyclonal antibody of cells belonging to 
enterobacteriaceae which is previously boiled, an enzyme 
labelled antibody having a marker enzyme conjugated the 
polyclonal antibody, a substrate of the marker enzyme and 
a chromogen. 

25 Any kind of enterobacteriaceae strains can be used in 

the present invention. Preferably, £n£e.sLo£act&si c£oacae., 
HJLe.L^ls T tta pneumoniae, and Sa£mone.££a typhlmuJilum can be 
used for obtaining antibodies having a cross reactivity 
in the coliform bacteria and the pathogenic bacteria 

3 0 belonging to enterobacteriaceae. 

The polyclonal antibody is obtainable from blood 
serum of animals such as a rabbit, a guinea pig and a 
mouse after injecting the cells of enterobacteriaceae 
which is previously boiled. The antiserum obtained can be 

35 used as it is or after it is purified by a known method. 


1 5 


.nt-isera can be mixed. As the carrier, a 

:r::";r ";/r". ..... t . r « 

horseradish peroxidase, alkaline phosphatase, 0 
5 enzyme, horseradxsh P ^ ^ substrate 

USed ; h e antibody and the marker enzyme are conjugated by 
The antico y in t a raldehyde method, a penod- 

10 a known method such as a glutaraldehy ^ 

ic acid method, a maleimxde method, pyr Y 

. ^ *>h«, like As the chromogen, ABTS 

"* ^rethvl b en"ot;iazoUne,-6'-sulfo„^ acid,. S- 
azinodiO-ethylbenzotni _ t etramethyl- 

aminosalicylic acid ~ 1 ^^henyl phos- 

I or p-nitrophenyl-B-b-galactoside or . 4 -thy 
umbelliferyl-B-D-galactoside as the substrate 

tosidase can be used. aetec ting the coli- 

The method for using the kit for ae 

,.„<. described more specifically in the 

-form bacteria group is descr ^ ^ ailut _ 

blowing. The sampU of £ od ^ le . x bu£E . 

ed in a proper quantity or ...„.„ ls added to a 

a +.v,o solution obtained is a^ucu 
ered saline, and the soluti ^ 

„f culture and incubated at 37 c lor 
25 portion of culture a t<> a carrler 

or more. The incubated liquid , t a room 

coated with a polyclonal antibody and inc 
temperature for ^^JJ^T m , i! added to 
boi led strains of - ^ Then , ma terials 

30 ^-carrier at the same time and i „. washed 

which are not ^ J^^^ or the like. A 

• „ell several times in a buffer ^ 
solution of enzyme-anUb ody con 3 ug ate „ ^ ^ 
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the like, and a substrate or a substrate and a chromogen 
are added to the carrier and the culture solution is 
incubated at a room temperature. The same method as 
mentioned above is applied to a negative control. 30 

5 minutes after, the reaction is stopped by adding dilute 
sulfuric acid and the absorbance or the fluorescence 
strength of the sample is determined. When the number of 
cells of coliform bacteria .'is 10 5 /ml and more in the 
culture after the incubation, the absorbance or the 

10 fluorescence strength of the sample is proportionated to 
a logarithm of the number of the cells • When the absorb- 
ance or the fluorescence strength of the sample is 2.5 
times or more of that of the negative control, the coli- 
form bacteria group in the sample is judged to be posi- 

15 tive. 

According to the present invention, it provides a kit 
■ which can effectively detect almost of the coliform 
bacteria, the process is simple, the sensitivity of the 
kit response is quite good and the test is conducted in a 

2 0 short time. 

The following examples illustrate the present inven- 
tion more specifically, but these will not always be 
precise in practical application. 
Example 1 

25 Phosphate buffered saline pH 7.4 containing previous- 

ly boiled strains of Sa&ntonsLJtla typtilmuilum IFO 12529 was 
intraperitoneously injected to a rabbit once a week for 
three weeks, and it was intravenously injected to the 
rabbit once a week for three weeks. The blood was col- 

30 lected eight weeks after to obtain antiserum. 5 ml of the 
antiserum was diluted ten times with a solution of 0.5% 
Tween 8 0 in phosphate buffered saline, and 2 ml of the 
'solution obtained was passed through 1 0 ml of a column 
(size: 1 cm diameter and 13 cm high) having a carrier of 

35 formylcellufine (manufactured by CHISSO CORPORATION, 


trade name) to which lipopolysacchar ide was bound. The 
column was washed with 30 ml of the same buffer solution, 
and anti-salmonella antibody was eluted with glycine- 
hydrochloride buffer P H 2.5. Tris-hydroxylamine was added 
5 to the elute to obtain a solution of P H 8.5. The solution 
' was dialyzed overnight against phosphate buffered saline 
to obtain an anti-salmonella antibody solution. 

Antibody solutions of CntvLolactui cloaaae. IFO 13535 
and UUL*l*U.a pn.uno.ia, JCM 1662 were obtained by using 

10 the above method. 

One oart portions of these antibody solutions were 
mixed, /ml of the mixture was diluted 500 times with 
0.01 N phosphate buffer pH 7.2, 100 yl portions of the 
solution obtained was pipetted in each well of a mxcro- 

15 titer plate. After the plate was left at 37°C for one 

hour, the antibody solution was discarded. Then, 0.01 M 

sodium carbonate buffer of P H 7.5 containing 3% egg 

albumin was added in an amount of 300 ul per well. After 

the plate was left at 37°C for one hour, the contents 

*• and the plate was washed with 0.01 M 

20 were discarded, ana tne pj-<^- 

phosphate buffer of P H 7.0 for three tin.es and swished 
water off. The plate was freese-dried, put in a vrnyl bag 
having a drying agent and stored at *>C. The 
stable for at least six months in the above 
25 ' The other hand, 40 mg of anti-salmonella anybody 

described above was mixed with a solution of 30 mg of 
horseradish peroxidase having an EIA grade xn 5 ml of 0.1 
» sodium carbonate buffer (pH 7.0). Slowly strrrmg the 
solution obtained with a magnetic stirrer, 50 mg » - 
30 ' et hyl-3-(3-dimethylaminopropyl. -carbodiim.de was added 
litJe by little and reacted for 20 hours at a room 
' temperature while adjusting to P H 6.0 - 7.0 „th 0.1 N 
hydrochloric acid and 0.1 . sodium hydroxide The reac- 
tion solution was passed through a column of «» ufl « e 
35 G CL-1000sf (manufactured by CHXSSO CORPORATION , trade 


name) to separate and remove unreactive materials. The 
solution obtained was an enzyme labelled anti-salmonella 

antibody solution. 

As the same method, solutions of enzyme labelled 
anti-enterobacter and anti-klebsiella antibodies were 
prepared . 

Furthermore, a^ch^lchla coll K1 2 IPO 3301 , Salmonel- 
la tupfUmvUu* IFO 12529, £n£*Aolac£*A cloaca* IFO 13535, 
IjMtlnla aldouaz JCM 5892, Kl^lella pnzumon.j.ae. JCM 
1662, A**omona4 hycUophlla *uJL*p*cl** hyd*ophllla JCM 
1027, Scotia ««*c*-»c*n4 JCM 1 239 and AUo£*u* oulga^ 
IFO 3851 in each amount of a platinum ear pick were 
incubated in a bouillon medium at 35°C for three hours. 
After the culture solution was immersed in hot water for 
five minutes and cooled, the solution was added in an 
amount of 100 pi per well of the microti ter plate which 
was previously prepared and incubated at 37'C. 30. minutes 
after, each well of the plate was washed with distilled 
water containing 0.05% Tween 20 for three times. 

Then, one part portions of the enzyme labelled antx- 
salmonella antibody, the enzyme labelled anti-klebsiella 
antibody and the enzyme labelled anti-enterobacter anti- 
body were mixed. The mixture was added, to each well of 
the plate and incubated at 37°C. 30 minutes after, each 
well of the plate was washed with distilled water con- 
taining 0.05% Tween 20 for three times. After swishing 
water off, 0.2 ml of the mixture of ABTS (2,2 -azxnodi 
(3-ethylbenzothiazolin)-6' -sulfonic acid) and citrate 
buffered solution P H 5.5 of 0.1 M hydrogen peroxide was 
added to each well and left for 15 minutes to develop 
color. The absorbance was determined at 405 nm with an 
immunoreader. The results are shown in Table 1. 



Table 1 


Strain 

Absorbance 


1 JAP 

at 405 nm 

La ehrlichia coll K12 IFO 3301 

0.86 

Salmonella ty phlmuilum IFO 12529 

0.85 

£nte.Jiolacte./i cloacae. IFO 1 3535 

0.74 

lj&/u>lnla aldouae. J CM 5892 

0.90 

Itle&.A<lella pne.umon.lae. JCM 1662 

0.80 

Aeiomona* hydiophlla sp. 


hydiophllla JCM 1027 

0.05 

Se/uiatla inaJice.AcenA JCM 123 9 

0.10 

P/ioieu* wnlga/il* IFO 3851 

0.03 


* Absorbance 0.2 and more is judged to be positive. 
Absorbance of the negative control is 0.08. 

As shown in Table 1, the color development of Salmo- 
ne.Ha, e.*c.heii.ahia , l}eA.*inJ-a, EnteApAacteA and 
KlefL^lella were positive, and the color development of 
/U*o«on<w, Se.AAatia and PjloIiua were negative. The re- 
sults are preferable because the latter strains do not 
belong. to the coliform bacteria. Strictly speaking, 
•although Salmonella and Ij^lnla do not belong to the 
coliform bacteria, these strains caused poisoning from 
eating. Accordingly, the detection results of these 
strains are preferable. 
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Example 2 

atrichia coJLl K12 in an amount of a platinum ear 
pick was added to 50 g of minced meat. The mixture was 
diluted with 200 ml of physiological saline to obtain 
5 suspension. 1 ml, 0.1 ml and 0.01 ml of suspensions, and 
1 ml, 0.1 ml and 0.01 ml of dilute solutions diluted with 
physiological saline to 1 0* times and 10* times were 
inoculated with 1 0 ml of BGLB cultures having five Darham 
fermentation tubes, and with 1 0 ml of BGLB cultures 
10 having no Darham fermentation tubes, respectively. 

• The BGLB cultures having Darham fermentation tubes 
were incubated at 37°C for 24 hours and 48 hours and the 
• production of gas was tested. The results are shown in 
Table 2 as a comparative example. 

Table 2 

Number of Darham fermentation tubes 
wherein gas was produced 


Amount of sample (ml) 


Dilution 


x 1 
x 10 3 
x 10 6 


5 
5 
2 


0.1 


0.01 


5 
5 
0 


5 
3 
0 


The BGLB cultures having no fermentation tubes were 
incubated at 37°C for 5 hours and each sample were deter- 


mined by enzyme-linxed immunosorbent assay (ELISA ) with 
antibody-adsorbed plates and marker enzyme solutions 
prepared by the method described in Example 1. The re- 

suits are shown in Table 3. 

Table 3 


Number of test tubes wherein 
positive is observed by ELISA 

Amount of sample .(ml) 



is shown in Table 2 and 3, the samples of Example 2 
are highly sensitive to those o£ the comparative example. 
T he time retired is 48 hours in the comparative example. 
T he other hand, the time required is 7 hours in Example 
2. The latter time is very shortened. 
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An ELI SA kit for noxious, coliform or food-poisoning 
bacteria wherein the antibodies are polyclonal. 

2 A kit according to claim 1, comprising antibody 
bound on a carrier, and free antibody linked to a marker 


enzyme. 


3 a kit according to claim 1 or 2, wherein the 
polyclonal antibody has been raised against Salmonella , 
Klebsiella and/or v.nterobacter spp. 

4. A kit according to claim 3, wherein said bacterial 
species are Salmonella typhimurium, Klebsiella 
pneumoniae and/or Bnterobacter cloacae. 

5 a kit for detecting coliform bacteria, characterised 
in that the kit comprises a carrier coated with a 
polyclonal antibody of an enterobacterial strain and 
a compound having a marker enzyme bound to the antibody, 

said kit optionally further comprising any one or 
more suitable features as defined in any preceding 
claim, in any suitable combination. 

6 A kit according to claim 5, wherein the coliform 
bacteria comprise salmonella typhimurium , Klebsiella 
pneumoniae and bnterobacter cloacae . 

7 • A kit for detecting bacteria and comprising 

. polyclonal antibodies, substantially as hereinbefore 
described, with particular reference to the accompanying 
examples. 


